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ABSTRACT 


of a neotype foi 


es 


neotype 


that the Astrophytum population from Sierra Agua Chiquita, Coahuila, Mexico, is var. crassispinum is incorrect. Under the provisions of 
ICBN, Article 9.17 b, we recommend that ULM-18572 be set aside and superseded by another element. We designate ZSS-019963 as the neo 

type for var. crassispinum for its morphology agrees with the original description. 


RESUMEN 


Se revisa la designacion de Momberger (2007) de un neotipo de Astrophytum capricome var. crassispinum. La prueba morfobgica indica que 
el neotipo (ULM-18572) esta en serio connicto con la descripcidn original de Heinrich Moller (1925) de este taxon. U afirmaciOn de Mom¬ 
berger de que la poblacion de Sierra Agua Chiquita, Coahuila, Mexico, es var. crassispinum es incorrecta. En virtud de lo dispuesto en el 


ULM-1857; 

morfologia 


ZUSAMMENFASSUNG 


crassispinum 


(1925) Original 


«-*«^igcii,uassuer iNeotypus tULrn-ioj/i; ernsuiau ui ... - 

Momberger s Behaup.ung, dass die Astrophytum Population der Sierra Agua Chiquita, Coahuila. Mexiko. die var crass.spmum set ts, falsch. 
•ach den Bestimmungen des 1CBN, Anikei 9.17b, empfehlen wir, ULM-18572 aufzuheben und durch etn anderes Element zu ersetzen. tr 
bezeichnen ZSS-019963 als Neotypus fur die var. crassispinum da seine Morphologie mit der Onginal-Beschretbung u reinsitmiM. 

^ords: Astrophytum, botany, Coahuila, Cuatro Cienegas, taxonomv 


INTRODUCTION 


rassispinus [sic) based 


mens collected by his brother, Arthur Moller, who resided in San Pedro de las Colomas, Coahuila, Me *' co The 
original series collected by Arthur Moller was shipped to Heinrich Moller for purposes o stu > an escrip- 
tion. About half of the plants in the original series had sparse, irregularly scattered woolly flecks on the epider¬ 
mis; the remaining plants were completely nude and green. The spines were very- stout, somew t a ene^ 
and numbered from 6 to 8 per areole. The flower was described as canary yellow with a ^Uurous y Uo. 

^roat. The number of specimens in the original series was not mentioned and no P hot °^ 
the original description. Furthermore, Heinrich Moller did not designate a ootype nor . 


specimens from 


Sierra 


Lv ' uuu inib piaiu ai me type x- 

20(7) concerning the existence and identity of this taxon. 

The type locality of Mailers var. crassispinum was given us * ^ ^ ef[ons o[ coUeclore . 

«nd plants matching ihe original description m that moun a ( ^ Sierra de Parras has bom well 

Z occurrence of Astrophytum enpricorne var scmle m he ( _ s , erra ^ , as Buras 

documented (Hoock 2008 , and references therein). It also occurs in 

r_,,m the small outlier range, the bierra.Ma\ ran. r,. 
ilerra de la Pena) and Cerro Bola, but not yet recorded from ttie sma 
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y 

east, in the region near Parras de la Fuente, Riha and Busek (1986) reported the occurrence of Astrophjtwn 
capricorne var. capricorne (A. Dietr.) Britton et Rose. 

In 1930, the eminent cactus collector, H.W. Viereck, discovered an Astrophytum in the vicinity of Cuatro 
Cienegas, Coahuila, Mexico (Bernhard &r Hoock 1986). The collected specimens belonged to the capricorne’ 
group, but differed from the type species in having stout, flattened spines (usually 6 to 8 per areole), a large 
stem size (a maximum of 50 cm in height), and an epidermis densely covered with short, white hairs (tri- 
chomes) having a felt-like texture. Viereck s discovery was obviously morphologically similar to the previously 
described var. crossispinum. Kayser (1933) described and named the population from the vicinity of Cuatro 
Cienegas as Echinocactus capricornis var. niveus. 

In 1933, plants identified as Astrophytum capricornus var. crassispinus [sic] were featured on postcards 

created by Otto Stoye. The postcard photographs included both nude and sparsely flocked specimens from the 

private collection of Kurt Kreuzinger (Hoock 2008:162). Our examination of the postcards led us to conclude 

that the plants were very similar to those described by Heinrich Moller in 1925. The plants may have been 

imported from Coahuila by A.V. Fric, who was a known associate of K. Kreuzinger, but the precise locality in¬ 
formation was never published. 

In 1985, a locality for “crassispinum-like” plants in "northern Coahuila” was discussed in an Astrophytm 
ring letter which included a photograph of the habitat. Ulrich Bernhard and Heinz Hoock searched for, and 
found the locality by matching the mountains in the photo with the actual mountain range on the landscape. 
The locality was situated approximately 42 km west of Cuatro Cienegas; the habitat and its plants were de¬ 
scribed by Bernhard and Hoock (1986). The authors reported that densely flocked, white plants (var. nwurn) 
and totally nude, green plants (which the authors called the “nude form” of Astrophytum capricorne var. ruveutn) 
occur together m the habitat in approx i mately equal numbers. But intermediate (sparsely Rocked: plants were 
encountered only very sporadically (Fig. 1). Similar observations concerning the relative abundance of flocked, 
nude and sparsely flocked plants were also reported by Baumann (1992). Although no quantitative data were 
presented, the sporadic occurrence of sparsely flocked plants was surprising considering the likelihood of 
cross-pollination between the white and green forms.Riha and Busek (1986) described variation in the spine 
morphology and epidermal flocking of these Astrophytum from the locality west of Cuatro Cienegas. The au¬ 
thors noted, aside from the typical var. niveum, several forms including nude plants with white, yellow, and 
dark brown spines and yellow flowers. 


Various authors, including Megata (1944), Haage and Sadovsky (1957 a,b), Sadovsky and Schutz (1979! 

Ito (1981), and Busek (1981) regarded the nude and sparsely flocked plants with stout spines as “crossispinum 

It could not be determined whether the plants illustrated by these authors originated from a single locality o 

from several different localities, or if any came from 42 km west of Cuatro Cienegas. Riha and Busek 0986. 

Bernhard and Hoock (1986), Baumann (1992), Hoock and Kleszewski (2006), and Hoock (2008) all indicate' 

that the nude plants from west of Cuatro Cienegas were morphologically similar to Moller’s crassispinum. 

In 2007, Momberger reported the surprising discovery of the “missing” Astrophytum capricorne ff 

crassispinum , claiming that this taxon occurs along the western slopes of the Sierra Agua Chiquita. This moun 

tain range is a northern extension of the Sierra de la Purisima which forms the eastern margin of the Bolsond 

Cuatro cienegas. The latter is nearly divided into eastern and western basins (bolsons) by the Sierra San Mai 

cos. Mom erger accorded this Astrophytum population formal taxonomic recognition as Astrophytum cap* 

come subsp. senile var. crassispinum and designated a neotype (ULM-18572) which was deposited in 
(Herbarium Universitat Ulm, Germany). 

Pavlicek (2011) subsequently described the Sierra Agua Chiquita population of Astrophytum as a 
su species, Astrophytum capricorne (A. Dietr.) Britton et Rose subsp. sanjuanense. He designated a section 

rib With SDines as the hnlnrvnp* PI? 7jL<ttQn rv_ . r _ _ . , ^ 
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bolson populations of Astrophytum and compare them with Heinrich Moller s original description. Our pur¬ 
pose is to determine if Momberger’s recognition of the Sierra Agua Chiquita population as var. crassispinum 
and his designation of a neotype for this taxon should be accepted or rejected under the provisions of ON 
Article 9.17. 


ORIGINAL DESCRIPTION 

The original description of cmssispinum by Heinrich Moller (1925) is quite explicit, presenting morphological 
information on the vegetative and generative traits of this taxon. In our opinion, the potential of attaching this 
name to a natural population has always existed owing to the completeness and detail of Moller’s description. 
The original description reads as follows: 

Korper einfach. kugel- bis kegelformig, 15 cm hoch, 8-9 cm im Durchmesser, laubgrun. Der Korper bei der einen Halfte der erhaltenen 

Pflanzen ist absolut nackt, der Korper der anderen Pflaiizen ist mil sparlichen, regellos zerstreuten Wollflockchen bedeckt. Der Scheilrl 

wenig eingesenkt. mit wenig gelbem Wollfilz versehen. Rippen stets 8, scharfkantig. Areolen 20 mm voneinander entfernt, langlich. bis 6 

mm gross, mit reichlich gelblichen Haaren, die spater vergrauen und verfilzen. Stacheln 6, hochstens 8, plattgedruckt, sehr dick, in der Ju- 

gend braunschwarz, spater grauweiss, kreidig. Das unterste Paar ist am starksten, bogenformig nach links und rechts von der Pflanze abste- 

hend, die Spitze nach oben gebogen. Die Pflanze ist dutch das sehr lockere Gewirr der Stacheln umgeben, da dieselben nicht abgebrochea 

oder bestossen werden. Bluten in der Nahe des Scheitels, ca. 6 cm gross. Der Fruchtknoten schlank, mit spitzigen Schuppchen bedecki 

Blutenrohrc mit reichlicher Wolle. Blutenhulle trichterformig. Aussere Hullblatter schmutzig gelb, zugespitzt; innere spatelformig. gezah- 

nelt, kanariengelb. seidenglanzend. Der Schlund der Blute ist nicht karminrot, sondern schwefelgelb, wachsartig. Die Staubgefessc kauttt 

halb so lang wie die Blutenrohre. Faden gelb, Beutel etwas dunkler. Der Stempel hat 8 hellgelbe Narben und uberragt die Staubgefasse. 
Frucht und Samen wie beim Typ und den anderen Varietaten. 

Our English translation of the original description reads as follows: 

Body simple, spherical to conical in shape, 15 cm high, 8—9 cm in diameter, foliage-green. The body of half of 
the obtained plants is completely naked; the body of the others is covered with sparse, irregularly scattered 
wooly flecks. The apex is slighdy depressed, covered with a little yellow felt. Ribs are always 8, sharp-edged. 
Areoles are 20 mm apart, oblong, to 6 mm in size, with abundant yellowish hairs, which later turn gray and 
dingy. Spines 6, maximally 8, flattened, very thick, black-brown in youth, later gray-white, chalky. The bottom 
pair is strongest, bowed to the left and right and standing away from the plant, with the tips curved upwards. 
The plant is surrounded by the loose tangle of spines which do not break off or prick each other. Flowers are 
near the apex, about 6 cm tall. The ovary slender, covered with pointed scales. Flower tube with abundant 
wool. Perianth funnel-shaped. Outer tepals acuminate, dirty yellow; inner tepals spatulate, denticulate, canary 
yellow and satiny. The throat of the flower is not crimson, but sulfur-yellow, waxy. The stamens barely half as 
long as the corolla tube. Filaments yellow, anthers slighdy darker. The pistil has 8 bright yellow stigma lobes 
and towers above the stamens. Fruit and seeds as in the type and other varieties 


TWBRPHOLOGICAL COMPARISONS 

Morphological comparisons of the Astrophytum population from the western bolson (42 km west of Cuatro 
Cienegas), and the Sierra Agua Chiquita population from the eastern bolson, with Moller’s (1925) original de¬ 
scription are presented below. Comparative data are drawn from the published literature, but the published 
information is supplemented by our direct observations of these plants from the habitat and from horticultural 

material. In comparing Mofler's original description with the Astrophytum from the Sierra Agua Chiquita. the 
following points are made: 


1) The plants studied by MbUer consisted of completely nude as well as sparsely docked plants in nearly equal 

proportions. The population from the Sierra Agua Chiquita is comprised of plants having sparse, meg* 

lnnA S ^“ e u d WOOll> SPOlS ’ but COmpletely nude P lants have not been found (Hoock & Kleszewskj 

2006: Momberger 2007; Pavllcek 2011). Furthermore, as far as we can determine, none of the several 
persons visumg the habitat in the Sierra Agua Chiquita (F. Gottschlich, F. Jahn, K.P. Kleszewski. P 
Pavlicek, W. Sporbert) has ever reported finding completely nude plants 

2) Moller (1925) described the new spines of cmssis P i„« m as having a black-brown color, turning ***** 
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with age. But, Momberger (2007) described the new spines as straw-colored in the plants from the Sierra 
Agua Chiquita. Hoock and Kleszewski (2006) also described the plants from this mountain range as 
having new spines with a golden-yellow hue, becoming dirty gray with age. Pavlidek (2011) described 
the new spines as gray-yellow, the older spines being predominantly gray in color and slightly frayed. In 
culture, we have noted some plants with reddish brown spines. However, such plants are the exception, 
the most common color is golden yellow or straw-colored. If Moller had observed any plants in his origi¬ 
nal series with yellow spines at the stem apex he would have certainly mentioned it. Significantly, there 
are no reports of plants from the Sierra Agua Chiquita with new spines of a black-brown color. 

3) In Moller’s original description of crassispinum, the spines are described as flattened and very thick, 6 to 

8 per areole. According to Momberger (2007) the plants from the Sierra Agua Chiquita have 6 to 8 ( 10) 
spines. Pavhcek (2011) gave a slightly higher number, stating there are always more than 8, and usually 
10 to 12 spines. According to Moller (1925) the bottom pair of spines is strongest, bowed to the left and 
right and standing away from the plant, with the tips curved upwards. In plants from the Sierra Agua 
Chiquita. this trait is only weakly expressed. Momberger (2007) stated that the bottommost pair is 
mostly flattened and the upper spines mostly round. Pavhcek (2011) described them as flexible, slightly 
angular, and in some specimens almost triangular. He stated that they are only slightly stronger than 
the subspecies senile. Direct comparisons reveal that the spines of the Sierra Agua Chiquita plants are 
as stout as those of the plants from the western Bolson de Cuatro Cienegas, but compare avora y wit 

the spines of var. aureum from the Sierra de la Paila (Fig. 2). . 

4) The blossoms of the Astrophytum from Sierra Agua Chiquita are yellow with a red throat, but the red color is 

usually reduced, and in exceptional specimens the throat is pure yellow, brow msh or honey-yellow 
(Hoock & Kleszewski 2006; Momberger 2007). Pavhcek (2011) described the nower throat as reddish- 
brown, brown-yellow or pure yellow. Only the yellow-throated specimens agree with Moller s original 


description of the flowers. 


missing 


be. influenced by photM published in Haage and Sadovsky (1957b) and Sadv^ky and ScbOU (1979X We ao 
knowledge that the photos show close agreement with the ^^j^^u^hshed^bolos areno^ of die 

lor a comparison). However, a critically important point mu „ f, w viereck and sentto Brno. 

Czechoslovakia, and credited to Konrad Keyset and Sadovsky himself (Sadovsky * ^W79T52n^ 
fore, Momberger’s statement that the photos depict the real trtlMispmum nsupp ^ ^ ^ DODularion ol 


We are of the opinion 


prominent 


-mpnytum capricome var. aureum cnaracu, ^ , * Hoock and Kleszewski (2006). How- 

rverweare prepared todefer to PavliCeks (201 lltaxonomic^condusiomhauheS^ierTa^gu^^^q^^P^P^^^^ 

representsanew subspecies, although obviously relate ^ aene gas) with Mailer s origi- 

A comparison of the plants from the western bob < pub||shed information as well as direct 

Hal description is presented below. As previously stated, we P° ^ 

observations of plants in habitat and culture. The following points are ma 

, „ . , JraHt omnii !< iv nude and sparsely tK "- hedp ants. The 

1 ^ ori § inal material collected by Arthur Moller tnc _ y g ly nocked, and densely flocked 

populations west of Cuatro Cienegas include comply • H ^ the specimens com . 

plants. While the presence of nude and sparse y niveum ) plants is problematic, and re¬ 

prising the original series, the presence of densely lloc * ^ 

quires further discussion (see below, Remarks on Type , { j r becoming gray-white with 

2 > New spines emerging from the apex of the stem are usually black-brown 

age, and hence agree with Heinrich Molier a ^ e “flattened" and “very thick", numbering 6 


3)Th< 


rassispinum 


The bottom pair 


bowed 
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Fig. 2. 


Coahuila, Mexico. * of Astrophytum plants from (A) Sierra Agua Chiqurta, (B) Sierra de la Paila (wr. aumtm) and (0 west of Cuatro ItoW* 
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flti - Photo from (A) Haageand Sadovs ky(1957b) of var. ‘crassispinum, compared with a p 

** d °s* similarity between the two plants. See text for further discussion. 


(B) by Werner Sporbert in Momberger (2007), showing 
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the plant, with the tips curved upwards. The spines of the plants from the western bolson are very stout, 
somewhat flattened, and usually number from 6 to 8. Typically, the bottom pair is strongest and charac¬ 
teristically bowed to the left and right with the tips curved upwards. As mentioned previously, the spines 
are considerably stouter than those of plants from the Sierra Agua Chiquita population, and better fit the 
concept of the name “crossispinum.” Apparently, Heinrich Moller was quite impressed by the thickness 
of the spines which he described. Also, he had in his possession at the same time var. aureum for the 
purpose of publishing a taxonomic description in the same paper (Moller 1925). His published descrip¬ 
tions are detailed, indicating that he had excellent knowledge of the comparative morphology of the two 


a mis¬ 


conception of the spine morphology of this taxon. However, Mombergers opinion is not supported bv 


name 


morphology given by Moller (1925). 


4) Moller s original description states that the throat color of the flower is sulfurous yellow. In plants from the 

\\ estern bolson, the throat varies from peach to orange or orange-red, and in relatively few specimens the 
throat color is pure yellow. Riha and Busek (1986) reported that among a series of 12 plants, four plants 
(33.3 /o) had exclusively yellow throats; the remaining eight had red color in the center. These plants 
originated from seed material procured by A.B. Lau in 1977 ;rom the western bolson. Heinrich Moller 
did not state how many blossoms he observed in the original plant material, and therefore it is not 
known if the flowers displayed variation comparable to that observed among the plants from the west¬ 
ern bolson. It is possible that H. Moller observed flowers from a small subset of the original series of 
plants and thus was not aware of any color variation. Alternatively, the original plant material may have 
been collected from a colony in which yellow throat color was locally fixed. In any case, we regard the 

departure from the original description to be of minor significance considering that the variation of the 
population includes yellow throat color. 


CONCLUSIONS 


the Sierra Agu 


. c w ^ «> rt i. LruiMipinum Dv MomDerger (ZUU /) aiueru) 

signihcam morphological characters from Moller s original description of crassispimm. In ihe Sierra Ag» 
Chiquita plants, ihe new spines have a yellow or straw colon the spines are relatively slender with an angular 

tnaneuLi or rrninnpd rmcc_c^m Mrt i __i 1 


, I , . ape, ana me population is comprised of sparsely flocked plants; com' 

f4? k y w C f P r antS n0t yet 156611 foundln c °ntrast, the Astrophytum population from the western bolson 
(42 km W of Cuatro Cienegas) agrees quite closely with *.. * — 


brown 


, . r fU / wun a sugntiy Battened cross-sectionai snapt, ^ 

bo om pan of spmes ,s strongest, bowed to the left and right and standing away from .he plant, with the dp 

«, ™h ,, CO Or „ iS ? riabk - bUt “ lEaSt some ■ta the population have a yeUow throat. Be 

tirelv nude as well as snarsevfWwi_• .1 , v r 7 


ancy below. 


t - I piuuai v i tpa 11 v, 

km W of Cuatro Cienegas. We offer explanations 
that Momberg 


the presence 



flicts with Heinrich Mollers original descrimion 7 —gnatea neotype WiMrUmi) senuu^ ~ 

nrnvicirmc irRM a * i n r-n i ^ var crassispinum. Therefore, we recommend that under 


neotype (ULM 
typification is essential 


neotype 


mbiguity with other know 


srrmrinn nf l ens FimU i_ 7 1V U1 5 P iant material trom Niouers ui - 

senpuon ot ivz:>. furthermore. the name c rass* ' — i j l V to 

0 crasstspmum should be attached to a herbarium specimen m order to 

taxa or with new taxa potentially discovered in the future. Therefor 
rich Moller’s^riginal description! & ^ ^ ^ n€ ° type of var crassis P* num its morphology agrees with Hem- 
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Fig. 4. The neotype (ZSS-019963) of Astrophytum capricome var. crassispinuin showing (A) the entire plant and (B) the dose up of sp es 


REDESCRIPTION 

Astrophytum capricome (A. Dietr.) Britton & Rose var. 4 J mexi- 

Kenkyu 4:175. 1933. Echinocactus capricomus A. Dietr. var irassispmu . lQROs Han~S\soboda 

7 .-i nt w r ^fruatrnrii neoasdeCarranza.ca. >uopi^a 

CO. Coahuila: cultivated plant without associated locality data, _i 

s.n. (original neotype, designated by Momberger 2007: ULM- » . . . r th rn llertor Heinz 

Sate —The nenrvne i* a rulrivated olant without associated locality data, no , __ , 

ihe neo| yP e ls a cultivated piam wuu Pavli £ ek 2011). We tentatively restrict the type lo- 

Swoboda, visited the habitat west of Cuatro Cienegas around t e 

cality to 42 km west of Cuatro Cienegas de Carranza* Coahuila, Mexico. 

Astrophytum capricome var. crassispinum f. major A.F. Moller, in Okumura, Syaboten V \g\4 I 

Astrophytum capricome var. crassispinum f. minor A.F. Mailer, in Okumura, Syaboten-no-kenkyu ,.1U . 

-A. V i> 1 ■ ^ _ XL__ ~u -I M- A4L I. 

A revised description ol var crassispinum, with additional 

' ■ • herewith presented. Statistics of dispersion include ihe sample mean 


and 


-uauiiai, 13 I1C1CW1UI — — 

followed by the observed limits in parentheses. 

T\ . • _ m _ 4 « 1 1 ___ 4 — "1 


Dcscript 


with age, pale to dark leaf green 


ion. 


ith white spots 


abundant 


yellowish to whitish hairs, later turning whitish gray _ ^ ff . w g5 mm long; new spine s at apex 

>pmes. Spmes (-5)6-8(-ll) somewhat flattene , very s strone est. bowed to the left and right, directed 

^ ack-brown, becoming gray-white with age. Bottommost pa Qenegas agree with this description of 

*way from stem, with tips curved upward. Plants from wes ^ in ri ha 6r Busek 1986). Flower diam- 

the s P ines although there is considerable individual vanatio ered wit h pointed scales, flower tube 

““» 77.8 mm * 3.5 mm (60-104 mm) in 44 flowers: ovary ^ ve.low; inner iepals spaiulate. 


orange 


'; ni , ku; A,e > canar >' yellow and satiny; flower umw . ■' n as coro ll a tube; filaments yellow, anthers 

arely sulfur-yellow or honey-brown; stamens bare y fl owers . Fruit red or pale green with reddish 

irker; style with 7.5 ± 0.3(4-l 2) yellow stigma o . funiculus at hilum to ovary; fresh fu- 

asc; dehiscence basal in circular fashion; seeds usua v co 
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niculus light pink, later drying. Seeds cap-shaped, 2.7 mm (2.5—3.0 mm) in length; n = 30 seeds. Number of 
seeds per fruit: 146(96-280); n = 32 fruit. 

Comparisons .—Variety crassispinum and var. niveum are morphologically very similar and are presumed 
to be closely related sister taxa. Var. niveum , however, is densely covered with short, white hairs (triehoraes), 
giving the plant a snow white and felted appearance. Also the plants are slightly larger, reaching 50 cm in 
height; maximum recorded height for crassispinum is 35 cm. As described above, var. crassispinum shows varia¬ 
tion in the throat color of its flowers; in var. niveum the flower center is typically scarlet, but also rarely pure 
yellow (Schatzle 1988). The flower of var. niveum is similar in diameter and number of stigmata to that of var. 
crassispinum. Flower diameter is 74 mm ± 4.4 mm (60—80 mm) in 10 flowers; style with 8.4 ± 0.6 (6—12) stigma 
lobes in 25 flowers. When the two varieties are compared at the same body size, var. crassispinum usually has 
more areoles with spines. The greater density of spines may help protect the naked epidermis from solar radia¬ 
tion. In var. niveum, the dense covering of trichomes may compensate for fewer spines by providing the neces¬ 
sary protection from solar radiation. In both varieties, there are uncommon forms in their respective popula¬ 
tions which have new spines with a whitish to yellowish color (Riha & Busek 1986). 

Remai fes on Type Locality . The type locality for var. crassispinum, originally given as the Sierra de Parras, 
has been a source of controversy for many years inasmuch as plants matching the type description have not 
been found there. Some authors have speculated that Heinrich Moller may have deliberately misstated the type 
locality as a diversionary tactic (Riha & Busek 1986). However, this seems improbable for a man of his profes¬ 
sional standing, more likely, he would have simply withheld such information in the interest of plant conserva¬ 
tion. Furthermore, in Moller s description of var. aureum (in the same article with var. crassispinum) the origin 
of the plants is correctly stated. His brother, Arthur Moller, would probably not have deliberately misled him 
about the t\ pe locality, for he had provided accurate locality information for other new taxa sent previously & 
is possible that A. Moller inadvertently mislabeled the specimens or simply neglected to mention where they 

had been collected, leading Heinrich Moller to assume the plants originated from the Sierra de Parras which is 
relatively close to San Pedro. 

The tentative restriction of the type lex ity deserves comment. Arthur Moller s collection of plants in- 

>rl hnth rmHp inrl ennirrA • i. .i„ i . . . __ . , 


eluded both nude and sparsely 
andomly 


his series would have 


' - ™ ^p^ibciy nocKea ana nude plants in his series wouiu u*™ 

correspon e to their relative abundance in the habitat. At the present time, the populations at 42 km west of 

Cuatro Cienegas are comprised primarily of nude plants (var. crassispinum ) and densely flocked plants (var 

niveum , wit sparsely flocked plants being quite scarce. There are at least two possible explanations for the 

apparent iscrepancy. If Moller collected his series at this locality, a natural change in relative abundance may 

ave occurred since 1925 with the densely flocked plants increasing at the expense of the sparsely flocked 
plants (nerhans cancpH Kv a _ c _• . . . t r __ 


strengthening 


f . . , 13 ““u Annur toiler collected his series from a different location, pernap: 

farther west or southwest and away from the densely flocked population. This would then account for the ah 

Ce 0 , mV . tUm , 1 , C P antS m the Senes he collected In support of this possible explanation, we are aware o 
served W ^ ^ ^ ^ ** Sparsely flocked P lants of var. crassispinum have been oh 

' 1 d but no examples of var. niveum have yet been found. 

detailed «frndv R W ^ UC ^/''irvi^ aSSIS ^ nUm V3r ' n ‘ veum change genes in nature is unknown a id merit! 

detailed st ud\ T -Baumann flOQ7Wpcrarri- 1 n , . . .. , 


horumtn A ^ p^nis bs ^intevmtdmes (presumea 

Dure green nlani .TX ,1 ' produced s P»»ly Hocked plants (as well as nude ones) by crossing «■ 

that they can arise ,h rough generic recombination and are no. nece 

T F| f hy X,. 5h0UM h pr0du “ d » determine .he density of Hocking on rhe epid« 

the resulting seedlin P 21115 mWofc >o«roCienegasshouldbeinter-crossedlodeterinineifany< 

e resulting seedlings are partly or completely devoid of pubescence. 
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under the type species, the classification system does not accurately reflect their relationships and evolutionary 
history. Momberger (2011) has attempted to rectify this situation by the simultaneous use of the categories of 


will be well 


remains to be seen. 


In reviewing the descriptions of these taxa, we have determined that in some cases there are insufficient 
morphological data for proper taxonomic diagnosis. It is evident that the capricorne group is in need of care¬ 
ful study in order to determine the number of valid taxa, their rank, interrelationships and evolutionary his¬ 
tory. Future research should include not only detailed morphological analysis, but molecular genetic analv sis 
as well. In addition, the roles that physiographic features, viz. Desierto de Mayran, have played as vicariance 
factors in the evolution of the "capricorne group members should be investigated. 
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